|solation of pure culture from specimen
v" why?

For identification (figure out what is making

Culture media
ny?
hat?
NOo"?

Inoculation methods
v’ streak, spread, or pour

Health Santé
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Erin Connell
Review:
Us vs. Them
Barriers to overcome… getting over the shyness…
- routes of entry…
- mechanical, complement, phagocytosis, innate immunity. vaccination
- humoral and cell mediated immunity
- virulence, pathogenicity, toxinogenicity (endo/exotoxins)
- antibiotic resistance (alternation/inactivation/ decreased uptake)
Problems with us… sometimes due to them:
- disorders of the immune system
immunization strategies (passive, active)

Erin Connell
For identification (figure out what is making
you sick)

Erin Connell
Controversy around immunizations — media played a big role in this
— theorized that a chemical in the immunizations causes autism (and IBM and MS) (without any scientific evidence)  


Streaking a plate for
iIsolated colonies

APPEARANCE OF
COLONIES AFTER
INCUBATION

Isolated colonies allow you to identify what

organism you have.
1 colony = 1 million to 1 billion cells

Canada
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Erin Connell
Isolated colonies allow you to identify what 
organism you have.
1 colony = 1 million to 1 billion cells


Pour plates
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Spread plates

Health Santé
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» pure cultures of
bacteria are
stored:

> freeze-dried Beco
then g

(lyophilized) o, wi

> frozen at -80C

Health Santé
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lyophilizer

Ultra-low freezer

Canada



Erin Connell
Becomes powder, you can 
then grow it back whenever 
you want it


Preservation of pure cultures @?‘
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» Why would we want to keep a “copy” of a
bacteria we isolated from a patient?

To study how the bacteria evolved, why we’re having problems in certain areas (ex. ontario but not quebec)

» Short term versus long-term

v liquid nitrogen (-195°C)
v freezers
v lyophilization (freeze-drying)

Health Santé
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Erin Connell
To study how the bacteria evolved, why we’re having problems in certain areas (ex. ontario but not quebec) 


Identification

v colony morphology
v" cellular morphology

» The microscope is your friend

v" resolving power (resolution) = ability to
distinguish two closely located objects as
separate, distinct entities

; e
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The two top parts of the “Y” molecule are the parts that bind to the antigen, the bottom part of the “Y” can be tagged (for
example with a florescent colour to make them visible) - this was said about a different picture that we don’t have

FPunctiform Circular Filarmentous  Irregular Rhizaid Spindle (lens)

ELEVATION

Faized Conwvex FPulvinate Urmbonate

won O O €3 £

Entire Indulate Filarmentous Lobate Eroze Curled
Ceven) Cwavy) [lobes) [zerrated)

DO NOT HAVE TO REMEMBER THESE
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Erin Connell
The two top parts of the “Y” molecule are the parts that bind to the antigen, the bottom part of the “Y” can be tagged (for
example with a florescent colour to make them visible) - this was said about a different picture that we don’t have

Erin Connell
DO NOT HAVE TO REMEMBER THESE


Examples of colonial ‘ﬁ\a
morphologies L &
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Identification

- Staining Techniques -

» Generally, three steps:

)
1. Make a smear ' hd 43;\{@&‘5*

2. Fix dried smear by heato ﬁ@@,‘“ vﬁ;‘ﬁvw
3. Stain with desired dye e OV e N
S s R R
“ e ‘0 0“\ "sw N
i ‘

At g M-



Erin Connell
“Y” tails coloured?

Erin Connell
Makes sample stay
Heat fixing must be controlled, if it gets too hot, it will denature the sample


Simple vs. Differential
staining

> S I mple Stal n If you QO not see_anythipg on the inde,_ there’s no
‘/ Sl ngle dye nOrmal Iy Used %afg:;ircl)iand the illness is probably a viral
v" all organisms same colour

v’ size, shape, number, arrangement, etc.

Differential stain

v two or more dyes

v' differences between microorganisms or
parts of cells

v acid fast, Gram B

Health Santé
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Erin Connell
If you do not see anything on the slide, there’s no
bacteria and the illness is probably a viral 
infection

Erin Connell


Erin Connell
Know this for exam!! Most important differential stain you can do.


The Gram Stain

(Hans Christian Gram)

Know this well!

1. Flood slide with crystal (or gentian) violet. Fation
(Wash with running tap water). &
2. Flood with Gram's iodine. (Wash with water). Crystal

Violet

3. Carefully decolorize with 95% ethanol. (Wash
with Water)_ Has to be timed for the staining to work

This third step is the most critical and also the @ lodine

one most affected by technical variations in tfreatment
t’m’ng and reagents. Gram - becomes invisible here so it must ‘

be coloured
4. Flood with safranin (pink color). (Wash with @ Decolorization
water). Air dry, or blot with absorbent paper .

Until you’ve done the counter stain, you don’t know whats on your slide. l
You have to do the counter stain to see if you have gram negative

pacteria @ Counter stain
Bl me. S (safranin)



Erin Connell
Know this well!

Erin Connell
Gram - becomes invisible here so it must
be coloured

Erin Connell
Has to be timed for the staining to work

Erin Connell
Text

Erin Connell

Erin Connell

Erin Connell

Erin Connell

Erin Connell
Text

Erin Connell
Until you’ve done the counter stain, you don’t know whats on your slide. 
You have to do the counter stain to see if you have gram negative
bacteria.


Cell wall is the key!

» Essential for cell growth and division
» Shape of bacteria related to peptidoglycan layer

» Gram negative usually thinner than Gram positive

Gram positive Gram negative Reason why Gram -
= = goes invisible during

Peptidoglycan _ Peptidoglycan washing

Cytoplasmic
__membrane
Cytoplasmic

‘ riplasm
membrane Periplasn

Quter membrane

| .. el
" gl
Bol lom, sme Canadia



Erin Connell
Reason why Gram - 
goes invisible during 
washing


GRAM NEGATIVE
CELL ENVELOPE

Outer Membrane
(Major permeability barrier)

Lipopolysaccharide

Porin

laz‘, *‘-«»/E‘%.,

{il**ﬁt“-géi’g-;i iéégtf’*g

Braun lipoprotein

/

<| | |
Periplasmic space ‘ & Degradative enzyme
=1
n

_ Periplasmic binding protei p
Inner (cytoplasmic) membrane NN ermease

= = & = 2 S
alvioc anl sl ohn s i talnts REl .1

Counter stain binds here, turning it oin

i+] Cytoplasm



Erin Connell
Counter stain binds here, turning it oink

Erin Connell
Endotoxin


GRAM POSITIVE
CELL ENVELOPE

Degradative enzyme
Gram + does not have the second outside wall
/ Ethinol step must be timed exactly correctly (15s) so that the peptidoglycan
v, layer does not become completely stripped so that it retains most of the
crystal violet iodine complex, leaving it purple

Ligoteichoic acid Peptldoglycan-t bhmc acid
)
/ M <

]
]
|_|

u u
/
[—& —
| v |H$

~enaai e

S dEs 66‘6% 88

Gram + does not become pink when counter stain is added because
the purple masks it (however, everything picks up counter stain)

Cytoplasm .
el oo s wariada



Erin Connell
Gram + does not have the second outside wall
Ethinol step must be timed exactly correctly (15s) so that the peptidoglycan
layer does not become completely stripped so that it retains most of the
crystal violet iodine complex, leaving it purple 

Erin Connell
Gram + does not become pink when counter stain is added because
the purple masks it (however, everything picks up counter stain)
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Other stains

b
Santé
Canada

Health
Canada

» Endospore

» Capsule
» Flagella

(L



Erin Connell
Capsules


Fluorescence microscopy

» dye fluoresces at specific wavelength

» antibodies tagged with dyes are common
(immunofluorescence microscopy)

A section of the liver of a
leukemic patient who had
succumbed to culture-proven C.
albicans mycosis. (staining done
with Blankophor) - keep your mind open and

ask proper questions

el
Health Santé i i i i Carl d
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http://jcm.asm.org/content/vol37/issue8/images/large/jm0891233001.jpeg
Erin Connell
Antibodies with the bottoms stained

Erin Connell
- keep your mind open and 
ask proper questions


Electron microscopy

» Electron beam (instead of light)
» Million times magnification possible (0.003 um)

v TEM (stain with heavy metals)

N oy e

v' SEM (3-D image of cell su

* 30000
"o 0
LOZ4 x DU
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Scanning electron microscope (SEM) Transmission electron micr gol
Health  Santé (TEM) ad

Canada Canada
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So what’s the bottom line? 4@

» Morphology helps to classify and identify
v Gram stain
» Gives clues to how they behave in environment

v’ capsules, endospores

The big thing staining is useful for is to be able to rule out bacterial infection (if there is nothing on the slide it is not a
bacterial or parasitic infection)

I * l Health  Santé Canadﬁ

Canada Canada


Erin Connell
The big thing staining is useful for is to be able to rule out bacterial infection (if there is nothing on the slide it is not a 
bacterial or parasitic infection)


Characteristics of bacteria 4@*"

» Small (0.75 — 1.25 ym in diameter/width)
» Higher surface area / volume ratio
v" higher metabolism

v faster growth
v’ replication rate (~20 minutes)

Bel o s
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Shapes and sizes of bacteria Q\@‘ .

» Bacteria are usually arranged in specific patterns:
v" single cells (spiral and/or rod shaped)
v' diplococci (pairs) — single plane

v" chain (divide in one plane and remain
attached)

v' tetrads (cocci dividing at right angle to first
plane of division)

v" division in three planes (grapelike clusters)

v" cubical packet of 8 cells (sarcinae)

Don’t necessarily have to remember this, just know that the appearance of what you see is very important

" gl
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Erin Connell
Don’t necessarily have to remember this, just know that the appearance of what you see is very important


The Rod-Shaped Bacteria
“\. - ~. ' /ibrio - « ". M ’
Single bacillus ) B b st y- & ,,W 3

trep(nbm‘illus'

Diplobacillus ! . ! : & EX: Haemophilus
; : influenza

EXAMPLES: E. coli, Yersinia pestis,
Pseudomonas aeruginosa

I'"These are only examples
of general shapes!!!

Health Santé
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Staphylococcus aureus



Salmonella typhimurium Escherichia coli

Gram Negative: growth Gram Negative: growth

Lactose Fermentation: negative Lactose Fermentation: positive
(colorless colonies) (pink colonies)

" gl
Bl lom, s Canada



Erin Connell
Some bacteria are visible to the naked eye!!!


Definitions....©

Chemically defined — exact composition known

Chemically undefined — some components can’t be controlled (beef
extract, blood, etc.)

Classic example = blood agar plate

If solid (versus liquid) growth — 1.5% agar used

(can be solid or liquid)

Enrichment media — increase # of specific bacteria in sample by
favouring growth of interested species

We want to grow the sample to a large concentration to be able to do stuff with it

Tissue culture media — for cultivating viruses, derived of plant or animal
cells

" gl
Bl lom, s Canada



Erin Connell
Classic example = blood agar plate

Erin Connell
(can be solid or liquid)

Erin Connell
We want to grow the sample to a large concentration to be able to do stuff with it


s

General media requirements @"" Y

"o, ¥ PSS
4
7

» Bacteria — requirements vary

> Yeasts — high sugar and lower pH

> Anaerobes — must remove oxygen S




Selective, differential and
S/D media

» Selective media — enhance growth of one bacterial
species or suppression of another

Really important because the type of antibiotic regiment you use is determined by the gram stain

» Differential media — differentiate bacteria based on their
nutritional requirements and phenotypic characteristics

» Selective / Differential media — very useful in clinical labs
(e.g., Macconkey agar) —> Most of the time they’re both.

l*l Health  Santé . . . . - - a_d'a_.l_
Canada Canada Ability and inability to ferment different sugars ex. ability to utilize lactose sugars


Erin Connell
Really important because the type of antibiotic regiment you use is determined by the gram stain

Erin Connell
—> Most of the time they’re both.

Erin Connell
Ability and inability to ferment different sugars ex. ability to utilize lactose sugars


MacConkey — S/D media

(Bile salts, crystal violet inhibit Gram +ves) |

Salmonella typhimurium Escherichia coli

Gram Negative: growth Gram Negative: growth

Lactose Fermentation: negative Lactose Fermentation: positive
(colorless colonies) (pink colonies)

. el
l*l Health Santé You can tell salmonella from E.coli based on colour Canada
Canada Canada


Erin Connell
Don’t have to remember all agars but remember this one

Erin Connell
You can tell salmonella from E.coli based on colour


Mesophile optimal temp. is 370C Thermophiles

(human body temperature). This is Extreme
also the templ optimum for most human ¥y 5
pathogens.

Thermophiles
Mesophiles '

Psychrotrophs
Psychrophiles
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These words are important (they mean they like these specific tempuratures) Iel
l*l Health  Santé  Mesophiles are the most clinically relevant Carlada

Canada Canada _ o _
Wisteria is psychotrophic



Erin Connell
Urinalysis Dipstick Test
Esterase (trace positive) and nitrite (positive) = bacterium 

Erin Connell
Know the word bacterium !! It means bacteria in the urine

Erin Connell
These words are important (they mean they like these specific tempuratures)

Erin Connell
Mesophiles are the most clinically relevant 

Erin Connell
Wisteria is psychotrophic


o

Temperature definitions @

»Psychrophiles

v’ grow best at temperatures 15-20°C

» Mesophiles
v’ grow best at temperatures 25-40°C

v most bacteria belong here

» Thermophiles
v’ grow best at temperatures 40-85°C

Health Santé
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Extreme Thermophiles

Pyrolobus fumatrii

“fire lobe of the
chimney”

Lobed shape

Discovered in the
walls of a deep sea
hydrothermal vent

Grows between 30

and 113C
« 106C is optimal

Health Santé
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Too much and too

Obligate Facultative Obligate Aerotolerent  'itie oxygenare no
good (they need a
aerobes aerobes anaerobes anaerobes specific amount)

Decreasing oxygen concentration

Incubators must have very strict temps and very strict atmospheres

; e
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Erin Connell
Too much and too
little oxygen are no 
good (they need a 
specific amount)

Erin Connell
Incubators must have very strict temps and very strict atmospheres


Growth of anaerobic
bacteria

~~methylene blue
. indicator strip s
| | | anaerobe

Coy anaerobe chamber
Anaerobic jar

i+l
Health Santé i i i A
l*l Canada Canada Indicator strip tells you that oxygen is getting in Carlad



Erin Connell
Indicator strip tells you that oxygen is getting in


pH and Water requirements @?‘ > .
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239
J,

» Optimal pH varies from bacteria to bacteria
» Intracellular pH must be ~7.5

» Growth observed at pH values of 4-9 (optimum 6-8)

» Water (light) can be important for certain microorganisms

» Osmotic pressure (hypertonic, hypotonic, iso 0 iC)

More important but tend to be forgotten O O

Health Santé
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Erin Connell
More important but tend to be forgotten


Erin Connell
* heat fix is to denature some proteins so bacteria will stick to the slide

Erin Connell
Concentration of H20 on inside = concentration on outside
-happy cell

Erin Connell
Concentration of H20 on inside < concentration on outside
- cell gets overfilled and explodes

Erin Connell
Concentration of H20 on inside > concentration on outside
- H20 gets pulled out and cell shrivels 


ELISA

Direct ELISA looks for the antigen in the sample

You place an antibody that looks for the specific virus

If you do have the virus, the antibody will bind to the antigen

Add antivirus antibody that will bind to the antigen (bound to the antibody)

Indirect ELISA detects immune response (how much antibodies you have made)
Places the antigen in the body to look for the antibody (to see if you have been exposed to the virus and built up immunity to it)

Home pregnancy test is a direct ELISA test that detects the pregnancy hormone in the urine which is the antigen
Steroids, chemicals and drug tests are also direct ELISA tests (they are looking for the drugs or hormones which are the antigens)


Erin Connell
Direct ELISA looks for the antigen in the sample
You place an antibody that looks for the specific virus
If you do have the virus, the antibody will bind to the antigen
Add antivirus antibody that will bind to the antigen (bound to the antibody)



Indirect ELISA detects immune response (how much antibodies you have made)
Places the antigen in the body to look for the antibody (to see if you have been exposed to the virus and built up immunity to it) 
  

Erin Connell
Home pregnancy test is a direct ELISA test that detects the pregnancy hormone in the urine which is the antigen

Erin Connell



Erin Connell
Steroids, chemicals and drug tests are also direct ELISA tests (they are looking for the drugs or hormones which are the antigens)

Erin Connell
ELISA


